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AUTHORS: Vodoptyanov, K.A., and Vorozhtsov 
TITLE: G - 


=a) 


V. Silicon- 


clacton MS-DOS 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 

1960, No. 5, pp 118-123 
TEXTs Whilst the changes in the physical and chemical 


properties and structural changes caused by y-radiation in various | 
polymers have been studied, the changes in the electrophysical 
properties have not been studied to the same extent. All the 
investigated grades of material were produced from a/ 
polydimethylsiloxane elastomer and various fillers:\ 14p-2 (l4r-2) - 
titanium dioxide, l4p-6 (14r-6) - silica gel and zine whiteners, 
and l¥p-15 (14r-15) - silica gel, zinc whiteners and red Sears 

The specimens were exposed to radiation from a betatron -15 
(B15) under various temperature conditions. The strength of the 
radiation dose was 500 r/mint the measuring technique was the 

same ag that used in other work of the authors (Ref. 10). The 
graph of Fig. 1 shows the frequency dependence of tg 6 and of 
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the dielectric constant of the rubber l4r-2 before and after 
irradiation; tg 6 increases appreciably as a result of 
irradiation whereby the difference inereases with decreasing 
frequency. There ig hardly any change at all in the dielectric 
constant as a result of irradiation. Figs 2, 3 and 4 show the 
temperature dependences of tg & for the frequencies 50, 1000 
and 10 000 c.p.s3; it can be seen that with increasing temperatures 
the loss angle increased both for the non-irradiated and 
j{rradiated specimens. It was found that the increase in electric 
conductivity of irradiated specimens at room temperature remains 
the same irrespective cf the applied integral irradiation dose. 
Some of the specimens were only subjected to pressing without 
final baking at 200 °C; it was assumed that material which has 
been incompletely polymerized will react differently to radiation 
than ordinary material. It was found that in such specimens the 
loss angle decreased after irradiation instead of the increase 
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observed on the other specimens. Another interesting feature was 
that the dependence of the loss angle on the frequency in the 
irradiated incompletely polymerized material is the same as the 
analogous curve for the normal material. Thus, in addition to 
processes leading to an increase of the electric conductivity and 
the loss angle of normal material, irradiation also assists in 
completing the polymerization of the incompletely polymerized 
material to its final stage. This is in agreement with an 
observation made by R. Harrington (Ref. 6). Entirely different 
results were obtained for the rubber i4r-15, for which the 
dielectric losses have a clearly pronounced relaxation character 
(Figs 7-9); after irradiation the dependence of the loss angle on 
the frequency decreases. The greatest decrease was observed in 
the case of irradiation at +60 °C, whilst irradiation at ~60 °C 
did not bring about any change in the frequency dependence of the 
loss angle. The temperature dependence of the dielectric loss 
mr, ae in the frequency range 40-106 c.p.s. (Figs 8, 9) 
ar 
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for the material l4r-15 shows that as a result of irradiation the 
relaxation maxima shift towards higher temperatures; irradiation 
also leads to an increase in the mechanical strength. 
Acknowledgements. are made to A.I,. Tovbin and V.D. Dedkov who 
participated in the experiments. 


There are 9 figures, 1 table and 10 references: 7 English and 
3 Soviet. KK 


ASSOCIATION: Sibirskiy fiziko-tekhnicheskiy institut pri 
Tomskom gosuniversitete imeni V.V. Kuybysheva 
(Siberian Physics and E 
Tomak State University imeni V.V. Kuybyshev) 


SUBMITTED: December 3, 1959 
Card 4/y 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020003-0" 


: DEBRONED oa RErEnOe: 03/14/2001 CIA-RDP86-00513R001861020003-0 


og ae 8015h, 
2AEE20 © 8/105/60/000/05/14/028 
B007/B008 


AUTHORS: Vodoptyanov, K.A., Professor, Doctor of Technical Sciences, 
Vorozhtsov, Bele, Docent, Candidate of Physical and Mathematical 
Sciences, Potakhova, Golo, Candidate of Physical and Mathematical 
Scienoes, Ol'ahanskaya, N.I., Engineer 


- TITLE: The Electrical and Physical Properties of Technical Electric 
; Insulation Materials When Subjected to Radioactive Irradiation 


PERIODICAL: Elektrichestvo, 1960, No. 55 ppe 60-66 + 


TEXT: Experimental data are given in the paper under review. The influence 
of gamma radiation on the electrical and physical characteris}ice of highly 
polymeric dielectrics, siliconorganic’’and phenol formaldehyde-synthetic materials. 
Irradiation was carried out with a betatron design by the Tomskiy politekhni- 
cheskiy institut (Tomsk Polytechnic Institute)) with an energy of the gamma 

rays of 15 Mev and a dosage rate of 300-1200 r/min. The samples were irradiated 
at various temperatures (-60, +20, +60°C) and at tropical humidity (+40°C and 
relative humidity of the air of 98%). The following was determined on the basis 
of these experiments described here in detail. High-polymer dielectrics of the 
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 polyethylene-, "Pluoroplast"-, and polystyrene type do not change the mechanism 
of the dielectric losses and the polarization at an irradiation with gamma rays 
of a dosage of up to 10° at room temperature. The absolute values of the 
dielectric constants, of the loss angle, and the electric strength remain 
unchanged. An increase of the electrical conductivity is observed in poly- 
ethylene on low-temperature irradiation, and a reduction on irradiation under 
tropical conditions. In the case of the "Steklotekstolit Stl eal Laceaprac 
synthetic material), the greatest changes oocur as & reguilt of low-temperature 4 
drradiation and at tropical humidity. The loss angle and the dielectric con- 
stant change most in consequence of the irradiation in the range of low 
frequences. The electrical conductivity and the ohmic part,of the dielectric 
S 6 losses increase in organosilicon rubber after irradiation.”An irradiation of 
raw rubber with gamma rays accelerates the vulcanizing process. An increase 
of the losses is observed at an irradiation with gamma rays of the phenol 
formaldehyde synthetic materials. The loss angle changes most after an irradia- 
tion at low temperatures and under tropical conditions. The dielectric constant 
and the electric strength of these synthetio materials do not change after an 
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irradiation with gamma rays under the conditions mentioned. It is stated on the 
basis of these experimental data that the radiation strength of electric 
insulation materials depends on the physical and chemical properties of the 
material and its struoture, as well as on the exterior conditions during ir- 
radiation and investigation. The authors are of the opinion that the character 

of the polarization and the dielectric losses in one or the other temperature~ 
and frequency range is the most important criterion for the radiation strength 

of the dielectric, It ie necessary to know the temperature- and frequency 
characteristics of the dielectric constant and the angle of dielectric losses 
before expressing an opinion on the relative stability of the electric insulation 
material. The following peraons took an active part in the experiments: v.D. 
Dedkov, Ye.A. Zimina, M.D. Lavrov T.G. Mikhay lovee Ye.3. Nesmelova, T.B. Nedokos, 
vA. Prudnikova, GeV. Sitozhevakaya and A.1. Tovbina. There are 10 figures. 
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| PERIODICAL: Izvestiya vysshikh u 
1962, 143-146 : 


TEXT: Until recently, plas 
 phenol-formaldehydes was conside 
moulded materials suitable for ¢ 
‘relays etc. operating at tempera 


chebnykh zayedeniy, Fizika, no.6, 


tig grade AG~'t, which is based on 
red one of the few heat-resistant 
asings for capacitors, transformers, 
tures of +200 °c. «It is becoming — 


increasingly necessary to test such electrical and radio materials 


environmentally. The present wo 
permittivity, tan 6, breakdown § 
grade AG-4 under gama radiation 


from co%%, at a dosage rate of 


670 rads/min with total dosages Up to 109 rads, at various 
temperatures between -60 and +260 °c, in the frequency range | 


30 - 109 c/s. The permittivity 

-of 2000 rads/min and a total dos 

-- effect on the electric strength 
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| | SOURCE: IVULs Fizika, no» 3, 1964, a8 ae Lae 
| TOPIC TAGS: ceramic dielectric, corento technology, om radiation, , dielectric ‘ 
: constont, §tetectric loss ; | 
(| apsrRACT: In studying o tale-base ceremic, the authors plotted the Perry i 
of the tangent of the @ielectric loss angle and the dielectric constant on the" | 
‘+ temperature , Srequeney and field intensity before, during, and after irradiation ; 
|) with gonma rays fran Com at 20C and at relative humidity 604. It is concluded i. 
| that the properties of Ei ceramic, both fo lowing the action of.gomma radiation . 
' and during the interval of ‘Y- irradiation 4n oa weak field, con be noticeably 
| changed (as s result of destruction of the structure of the material following . 
| vitrification with ommation of color centers) only when the rediation dose is ~ 
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SOV/112-58-2-1871 
Translation from: Referativayy ghurral, Elektrotekhnika, 1958, Nr 2, p 12 (USSR) 
AUTHOR: Vorozb : 


TIT LE: Some Electrical Characteristics of Fused Quartz at High Frequencies, 
High Voltages, and High Temperatures (Nekotoryye elektricheskiye svoystva 
plavlensgs kvartsa pri vysokikh chastotakh, povyshennykh napryazheniyakh i 

vysokikh temperaturakk) 


PERIODICAL: Izv. Tomekogo politekbn. in-ta, 1956, ¥ol 91, pp 363-376 


ABSTRACT: Investigations cf temperature and frequency effects on tg? by means 
of "air'' electrodes were carried cut with trbular specimens made from three 
grades of fused quartz. Effect of temperature on tg of fused quartz could be 
subdivided into two sections: low-temperature (up to 500°C) where tgo is 
practically independent of ternperature and very small in its absolizte value; 
and high-temperature where tgo is sharply dependent on temperature. At high 
temperatures, tg ia inversely proportiszal to frequency; measured tgs is 
eqzal to that caleziated ca the bagia of confuctance; high-frequency heating and 
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DC heating at the same, voltage on the specimen are also equal. The high- 
temperature part of tg? in the fused quartz is determined by the through con- 

- ductance. A thermal treatment at 1, 100°-1, 300°C fur 2-3 hours lowers the 
tg by 40-50%. A reduction in tgo is also observed as a result of electrical 
clearing of specimens. Thus, fixing 2 part of impurity iens during calcination 
or removal of them during the electric cleaning results in improved electric 
inaulation characteristics of fused quartz. Dielectric losses in the specimens 
having gas inclusions consist of a conductance logs and an ionization loss. The 
latter are responsible for the high value of tg$ of these specimexs, dependence 


of tg§ on voltage, and a steeper increase of tgo with temperature. 
Bibliography: 6 items. Sibirskiy fiziko-tekhnich. in-t (Siberian Physics -ard- 
Technology Institute), Tomsk. 


M.D.M. 
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_ AUTHORS : Yorozhtsov, B. I. and Filatov, I. 8. 


| PITLE: Non-Steady State Calorimetric Method of Measuring the 
Dielectric Loss Angle and the Permittivity in Strong 


High Frequency Fields (Nestatsionarnyy kalorimetricheskiy — 


metod izmereniya ugle dielektricheskikh poter' i 
dielektricheskoy pronitsayemosti v sil'nykh polyakk 
vysokoy chastoty) 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika, 
1958, Nr 4, pp 105-113 (USSR) 


ABSTRACT: Calculation of the dielectric loss angle is based on 
comparing the heat generated by the dielectric losses 
and the heat measured from the temperature rise of the 
dielectric, taking into consideration the heat losses 
due to heat exchange between the specimen and the 
surrounding medium, The mathematical formulation of 
this relation is expressed by the differential equation 
(2), p 106, the solution of which can be developed in 


series; the author limits himself to using the first 
term, thus obtaining the following equation: 
Cardl/4 ANT = (A/aa)t 
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In the case of non-uniform fields, the relations are more 
complicated. Of practical interest is the case of a 
cylindrical condenser and the solution of the non- 
uniform equation of heat transfer for such a case, quoted 
from an earlier paper of one of the authors (Ref 16), is 
expressed by Eq.(8). The equation on which the 
calculation of the dielectric losses is based is: 


tg 6 = maAtT 
0.24 wo GY ct 


The block schematics of the test set-up is shown in 
Fig.2; it consists of an H.F. oscillator, an inductively 
coupled metering circuit, equipment for measuring the 
temperature of the specimen and its heating by the high 
frequency current, metering voltage and a crucible 
electric furnace, The oscillator can be operated at 
frequencies between 7.65 and 85 Wc/sec. All the 
connections in the oscillator and in the meter circuit 
Card2/4 were made of copper tubes and silver-plated) coils intended 
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for operation at frequencies above 20.5 Mc/sec are also 
silvered. The metering circuit consists of an induction 
coil, a tuning condenser C., a condenser containing the 
dielectric, C_ and a voitage metering circuit, The 
error of detetmining the capacitance is 0.% with a 
sensitivity of 0.025 pF per scale division. The tenpera- 
ture dependence e was calculated from the change in the 
capacitance with temperature and the geometrical 
dimensions of the specimen with an error of 1.5%; it can 
pe seen from the graph, Fig.3, that for quartz the thus 
obtained results are fully in agreement with those 
Measured on a Q-meter. Ina table, p 112, a comparison 
is given of the dielectric loss factor for several 
materials measured by the here described method with the 
values measured by other methods. The here described 
non~steady state calorimetric method of measuring the 
dielectric characteristics of solid dielectrics in gtrong 
fields enables measuring at temperatures up to 1000°C 
and even higher and determining the dependence of the 
dielectric loss factor on the field potential at various 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020003-0" 


etdinetlee FOR RELEASE: | 03/14/2001 CIA-RDP86-00513R001861020003-0 


gr astee 


S0V/139-58-4-17/30 


Non-Steady State Calorimetric Method of Measuring the Dielectric 
Loss Angle and the Permittivity in Strong High Frequency Fields 


temperatures and frequencies. The test equipment is 
simple in design and the test procedure itself does not 
differ greatly from that applied in current methods of 
measuring the dielectric characteristics. 

There are 6 figures, 1 table and 19 references, 

11 of which are Soviet, 3 German and 5 English. 


ASSOCIATION: Sibirskiy fiziko-tekhnicheskiy institut pri 
Tomskom gosuniversitete imeni Vv. V. Kuybysheva 
(Siberian Physico-Technical Institute at the Tomsk 
State University imeni V. V. Kuybyshev) 


SUBMITTED: January 31, 1958 
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AUTHOR: Kuchin, V. Doy Candidate of Technical $0¥/105-58-7-23/32 
a Sciences 
TITLE: Conference on Solid Dielectrics and Semiconductors (Konferentsiya 


po tverdyn dielektrikam i poluprovehikas ) 


PERIUDICAL: Elektrichestvo, 1958, Nr 7s Pp- 84 = 85 (USSR) 


ABSTRACT: The conference took place from February ara to February gth, 1958, 
in the Tonsk Polytechnical Institute, Jection of Polarizution, 
Losses, and Conductivity. B,1.Vorozhtsov, Candidate of Technical- 

Mathematical Sciences (SFTI) spoke about a simple circuit for the 
measurement of +g § of from 4,407 to 1 and of the capacitance of 
from 5, ta 20 pr. Me accuracy of measurement was 10% in the case 
of te and 5% in the case of the capacity. Professor G.A.Smolenskly 
and others (Institute of Jemicouductors AS USSR) investigated fre 
possibility of obtaining multicomponent systens from oxygen oxides 
without investigation of the state diagrams of the latter.’ 1.5. 
Filgtov (sPTI)“Lnvestiget@l “tz and €& of several ceramic materials 
; in fields of from 180 ~ 4600 V/cm in the frequecy range of from 
Card 1/4 7,65 ~ 2055 megacyoleo and in the temperature range of from 
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20 - 720°C according to the calorimetric method, Ionization-, 
relaxation-~, and conductivity losses were found to occur. y.H. 
Nesterov (SFT1) “measur y means of the wave guide method the 
conductivity, the dielectric permeability, and the losses of 

the “fluoroplest, polyethylene, tvinyloplast" etc. at fron 

~B0.- +100 C and 10°, 401, +.10° and 5.109 oyoles /S.PRyabocherko, Irkrtady 
untversitet( Idatde University jn "the range of from 20 to 140°C found two 
temperature maxima of ted of the alkali halide orystels which 

are connected with the hydroscopy of the latter. 1.G.Vorozhtsova 
(sFTI) found velozotion maxima in muscovite. They are assumed to 
be connected with the peculiarity of structure. Docent 1.2. Ton 
konogov and YeoT.Nadirov (Karaganda Mining institute) investigated 
the magnetic and electric neating of coals on the basis of the 
Maxwell-Wagner model Docent Ye.K.Zavadovekaya (TPI) found that 
the character of the dependence of the electric conductivity of 
solid solutions on the composition in the case of temperature 
variation is determined by the interaction forces of the ions in 
the crystal. Docent K.N.Pogodayev and yv.G.Stepanchenko (Irkutsk ~ 
University) in the range of from 50 to 300°C found temperature 
Card 2/4 maxima of the direct and reversipie currents in natural nickel 
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Conference on Solid Dielectrics and Semiconductors sOV/105-58-7-25/32 
: or in nickel activated by fons or in the copper of rock salt. 
V.1.Gaman (SFTI) found that the temperature course of the pool 

factor in the case of silicate- and boron silicate glasses is to 

a considerable extent determined by the temperature dependence 

of the polarization potential in the case of the existence of 

a high-voltage polarization. Professor F.1.Kolomoytsev and A. Ya. ig 
Yakunin, Dnepropetrovsk University (Dnepropetrovakiy universitet) ~~ 
found the variation of the electric conductivity andthe EMP 

induced by X-ray radiation by temperature and the intensity of 

the X-rays in polyethylene, polystyrene, teflon, polymethylmetha- 
crylate, mica, and other dielectrics. Docent Ya.N.Pershits (Pskov 
Inatitete of Pedagogics) and G.D.Turasenko (North Ossetian Insti~ 

tute of Pedagogics, Ordzhonikidze) found that the character of the 
propagation of tne F-center cloudlet ond that of its mobility 

is changed in consequence of the primery coloration of the NaCl-, 
KCL-, KBr- and KJ crystals, whereas the electric conductivity of 

the ions of the samples is reduced irreversibly. N.M.Torbin 

(TPI) found that the X-ray absorption fuctor increases with in- 


Card 3/4 creasing molecular weight of pressed alkali halide salts. 
a ; 
Been ie it € 
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: ASSOCIATION: Tomskiy politekhnicheskly institut (Tomsk Polytechnical Institute) 


1. Dielectrics--USSR 2. Semiconductors--USSR 3. Conferences 
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SOV/120~59-1-27/50 


AUTHOR: Vorozhtsov, B. I, 


TITLE: Measurement of Dielectric Characteristics of Electrically In- 
sulating Materials (Izmereniye dielektricheskikh kharakteris- 
tik elektroizolyatsionnykh materialov) 


Saray er a i tekhnika eksperimenta, 1959, Nr 1, pp 112-115 
USSR 


ABSTRACT: At the present time the dielectric constant and the dielec- 
tric loss angle of electrically insulating materials is usually 
measured by balanced bridge methods, These methods are very 
sensitive and accurate but involve a large number of operat- 
ions leading to thé final balanceMuany years ago Moullin (Ref 1) 
proposed an unbalanced bridge which is shown in Fig 1, .In 
this figure r and are two equal non-reactive resistors, 
one of the capdcitors 48 a variable air capacitor and the oth- 
er contains the specimen under investigation, When the two 
capacitors are equal the current through the galvanometer is 
a Minimum and is due to dielectric iosses in the insulating 
material under investigation. If the input impedance of the 
indicator is very high then the loss angle is given by 


Card 1/3 
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Measurement of Dielectric Sharacteristics of Blectricclly Insulating 
Materials 
tan 6, = av /V where vy, 4s the voltage across the indicat- 
or and Vis the input voltage. Moullin's bridge was uodi- 


fied by Mikhaylov (Ref 2) and Karandeyev (Ref 3) so that its 
sensitivity is increased and tan 6 an was of the order of 


4x 107* . The circuit shown in Fig 2 which is a differen- 
tial circuit is much simpler in practice, It is shown that: 


1 AV 
tan 6 =-s—7 SO= 
RwC, Vv 


-@he actual circuit used by the present authors is shown in 
Fig 3. The bridge was supplied by an audio-frequency oscill- 
ator with a symmetric output of up to a few hundred volts. 
The bridge indicator was a millivolt meter with a high input 
impedance, and the variable element was in the form of stan- 
dard air capacitor, The millivolt meter is shown in Fig 4 
Card 2/mpnd ig based on a single pentode used as a cathode follower. 
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S0V/120-59-1-27/50 

Measurement of Dielectric Characteristics of Electrically Insulating 
Materials 

The bridge may be used to measure dielectric losses and di- 

electric constants in the range 20-200 000 c/s. The value 

of tan 6 may be in the range 10-41 or more; the capacit- 

ance of the capacitor containing the dielectric may be be- 

tween 7 and 250 pF. The main errors at room temperature are 


as follows: error in tan § is +(10% +5 x 10°?) at 100 V 
while the error in the capacitance is +(0.56 +1 pF). There 
are 4 figures and 2 tables, 2 Soviet and 1 English reference. 
ASSOCIATION: Sibirskiy fiziko-tekhnicheskiy nauchno-issledovatel‘skiy 
institut (Siberian Physical Pechnical Scientific Research 
Institute) 
‘SUBMITTED: September 27, 1957. 
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Authors : Vorozhteov, N. RK. duns ‘and Beskin, A, M. 
‘Title : Catalytic conversions of halogen derivatives of the aromatic series, 
Part 1,.- Isomerization of monochloro-naphhalines. 
Perlodical : Zhux. Ob. Khim. 24, Ea. 4, 657 - 664, April 1954 
Abstract : Experiments shoved that l-chloronaphthalin, when paesing its vapore 
over an aluminosilicate catalyst or over aluminum oxide in the strean 
of hydrogen chloride, smoothly. isomerizes invo 2-chloronaphtalin. 
The isomerization reaction 1s reversible. In these conditions the 
2-chloronaphthalin converts into l-chlorcnaphthalin. Equilibrium at 
350° is attained dy a mixture of isomers containing about 55% of 2- 
chloronaphthalin, Eleven references; 5 USSR since 1875; 4 Corzan 
wince 193s; % French since 1886. Teblos, graph. 
Tnatitubtion : Tho K. &. Voronhtlov Scientific-Renenrch Instituto of Organic 
: Seml-products and Dyes. 


‘Subnitted November 19, 1953 
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USSE/Chenistry - Catalytic conversion 


Card 1/1 Pub, 151 - 16/37 


Authors it Yerozhteov, N. N., Junior, and Przhiyalgovskaya, N. M. 


wisest anoieN EEE 
Title t Catalytic conversions of halogen derivatives of the aromatic series. Part 2 
Interchange reaction during the reacticn of halogetio-naphthalenes with hydro 


gen halides 
Pericdical * Zhur. ob. khim. 24/10, 1787-1795, Oct 1954 
jon in halogen detivatives of the aromatic series was 
The presence of the catalyst 
the interchange reaction 
of chloronaphthalene and | 


bbstract : The interchange react 
investigated at. 350° in the presence o” A1,03. 
(A1,0 ) was found to he ea necessary condition for 
as well as isomerization. The interchange reaction 
bromonaphtha lene results in the formation of naphthalene and its dihalogeno— 
derivatives. It was established tnat the latter products form &s result of 
reversibility of the nachthalene bromination reaction. The possibility of 
converting bromobenzene into chlorobenzene under the effect of hydrogen chlo 

ride is explained. Twenty-three references: 1,-German; 3-USA end 6-USSE 


(1905-1954). Tables; graph. 
“7 Chemical~Technical Institute, Hoscow 


Institution : The D. I. Mendeleye 
. Submitted t April 9, 1954 
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